Pollen concentrations containing abundant Zea mays pollen grains are AMS radiocarbon dated 3940 + 40 to 2450 + 40 14 C years BP. The maize pollen is from two prehistoric woodrat (Neotoma) middens that occur in fractures in the south-facing sandstone cliff at Chaco Culture National Historical Park. The diameters of the Archaic-age maize pollen grains are significantly larger than Puebloan and modern maize pollen. The size distributions of the earliest Zea grain populations are not normal, suggesting the possibility that more than one variety of maize is represented by the pollen. The occurrence of large numbers of maize pollen grains as well as pollen from weedy plants indicates the nearby presence of an Archaic cornfield, now buried in alluvial fill adjacent to the cliff. It was also found that the AMS radiocarbon ages of the pollen concentrations differ significantly from the age of twigs from the same woodrat middens. Because of the strong age differences of components of woodrat middens, pollen assemblages should be dated independent of plant macrofossils.
Introduction
A thousand years ago, Chaco Canyon was the center of the prehistoric puebloan culture in the American Southwest known as the Anasazi. Chaco is famous for its multi-storied stone buildings, such as Pueblo Bonito, that were constructed in alignment with solar and lunar cycles. The canyon and its rich concentration of cultural sites are now included in Chaco Culture National Historical Park. Chaco was designated as a UNESCO World Heritage Site in 1987. Three millennia prior to construction of the remarkable architecture found at Chaco, the canyon and vicinity were inhabited by Archaic communities who grew several varieties of maize, pollen of which is reported herein.
The history of prehistoric maize agriculture in the Southwest has been widely discussed from several perspectives (Huckell 2006; Merrill et al. 2009; Phillips 2009 ). All investigators agree on one aspect, however, and that is the sparseness of information on early maize. The development of AMS radiocarbon dating is playing a valuable role in Zea mays chronology, facilitating the dating of small samples that would be impossible to date with conventional methods. As the number of firmly dated maize records accumulates, it is hoped that DNA analysis will show us the genetic patterns of the different varieties of maize through time (Rayburn et al. 1985; Schnable et al. 2009 ).
Methods
The primary goal in this investigation was to determine the age of the Zea mays pollen occurring in fossil woodrat (Neotoma) middens (Figures 1-4) . AMS radiocarbon ages were obtained on pollen concentrations that included Zea pollen grains in the 35-150 mm size fractions (it was not determined until afterwards that some of the Zea pollen grains exceeded 150 mm in diameter). The AMS-dated material also includes other pollen grains and miscellaneous plant detritus; no attempt was made to separate the Zea pollen grains from the other pollen and organic particles. It was thought that, since the Zea pollen grains are windtransported to the woodrat midden sites, other pollen grains, including organic particles of the same size, are wind-transported as well, and that all of these particles have a strong likelihood of being the same age and deposited contemporaneously.
A second goal was to determine Zea pollen concentration in the samples, achieved by introducing a spike to a given weight or volume of the material processed. Adding a spike to the original material at the outset of the laboratory procedure, however, is not practical because the spike grains would compromise the AMS radiocarbon age. The following steps were taken to achieve both goals of AMS dating and the determination of Zea pollen concentration.
A small weighed air-dried sample of interior midden material, generally less than 50 g, was disaggregated in warm distilled water and 2% hydrochloric acid. Upon disaggregation, the water-acid mixture was thoroughly stirred until entirely suspended, then poured into two separate aqueous fractions. Each of the two aqueous fractions was weighed from which a percentage of the original dry weight of the whole sample was determined. One fraction was earmarked for AMS radiocarbon dating and the other fraction for pollen analysis. Thus, the radiocarbon age and the pollen content, including Zea, are as close to being from the same sample as is possible to produce. Prior to splitting the material into two fractions, the disaggregated material was wet sieved at 1000 mm, the coarse material discarded or saved for macrofossil analysis. In practice, however, very few if any macrofossils were present in the small amount of material processed for pollen analysis and radiocarbon dating. Although a close inspection of the woodrat material was conducted, maize macrofossils were not observed or recovered during the field or laboratory work.
Pollen sample processing procedures
In this study, six Lycopodium spore tablets (batch no. 201890; 11,267 + 370 spores per tablet) were added to each pollen sample. The material was washed in hydrofluoric acid and treated by acetolysis for 15 minutes. Alkaline wash was not used in the laboratory procedure. The resulting residue was stained with safranin O and mounted on slides using a glycerin jelly-glycerol-water mixture. If only a small amount of residue was present, the entire residue was made into slides. Conventional pollen counts, reported below, were made from these slides, and Zea pollen grain diameters were measured from these slides as well. If a large amount of residue was available, 10 slides were made for pollen and Zea grain counts and measurements, and the remainder of the residue wet sieved at 35 mm, retaining the large fraction for additional Zea pollen grain measurements. The concentration of Zea grains was determined during routine pollen analysis from the residues on slides that had not been sieved, except for the 1000 mm sieve to recover macro-remains at the initial step of midden disaggregation.
AMS radiocarbon dating procedure
The fraction for AMS radiocarbon dating was washed in distilled water and treated no further with chemical reagents than already completed with mild hydrochloric acid during disaggregation of the original sample. Acetolysis treatment of the material for radiocarbon dating was specifically avoided because of a possible Figure 1 . Locations of Zea-bearing woodrat middens CC-2 and CC-3 and likely location of buried cornfield dated 3940 to 2450 14 C years BP in Chaco Canyon, New Mexico. Map from Pueblo Bonito quadrangle, 7.5-minute series, US Geol. Survey, 1966. reaction of the organic matter with acetic acid. The material was wet sieved, discarding the 535 mm and the 4 150 mm size fraction. The resulting concentrate consisted of a mix of Zea pollen grains, pollen grains of other plant taxa, very fine quartz sand, coarse silt, and organic particles, all ranging in size from 35-150 mm. The chemical treatment of the sample for dating was minimized, and hydrofluoric acid was not used to eliminate the quartz particles. The material was dried, stored in glass vials, and submitted to Beta Analytic Inc., Miami, Florida, for AMS radiocarbon dating (Table 1) .
Radiocarbon ages in the text are presented variously in radiocarbon years ( 14 C years BP), calendar years BP (cal BP), calendar years BC (cal BC), and calendar years AD (cal AD) where appropriate. Calendar ages, however, are derived from the original radiocarbon date and are calibrated to calendar years using the IntCal 04 database (Stuiver and Reimer 1993; Reimer et al. 2004 ).
Potential contamination of radiocarbon dates
Coal beds and carbonaceous shale of the Menefee Formation (Upper Cretaceous) outcrop along the escarpments of Chaco Canyon. The coal contains Figure 3) ; loose pieces of woodrat midden shown by white arrows. In 2007, two pieces of midden were on the sandy floor in front of the crevice and two large pieces were resting on a sandstone block at the top of the crevice. The destruction of fossil woodrat middens observed at Chaco Canyon and elsewhere in the Southwest led to a plea to all concerned scientists for the conservation of this unique resource and for exercising protective, judicious procedures when collecting middens in the field (Hall, 1997) . This is the site of one of the earlier maize pollen records in the United States, AMS dated 3940 + 40 abundant spores and pollen grains, 25,000-3,000,000 palynomorphs per cubic centimeter (Hall 1977) . Upon weathering, Cretaceous grains are released and mixed with recent sediment. Recycled Cretaceous palynomorphs are a significant component of Holocene alluvium in the canyon. During pollen analysis, Cretaceous palynomorphs can be recognized because they are morphologically distinct from Quaternary pollen types, and the Cretaceous grains take on a darker stain in safranin O compared with Quaternary pollen.
During pollen counting of the Zea material, two possible Cretaceous pollen grains were observed in sample B; none were seen in the other four samples. The two possible Cretaceous grains are 0.3% of the total pollen sum. Other Cretaceous organic particles may be present as well, probably in the same proportion as the pollen. Fortunately, the numbers in this case are favorable in terms of the radiocarbon ages. If the amount of contamination by dead carbon is 0.3%, the radiocarbon age would be increased by 24 years. If 1% of the organic material is Cretaceous and radioactively dead, which seems unlikely that it would be such a large amount in the absence of supporting palynomorph evidence, the radiocarbon age would be increased by only 80 years, regardless of the age of the dated sample (Bowman 1990 ).
AMS radiocarbon dating of pollen concentrations
The AMS radiocarbon ages of pollen concentrations have been applied to various lacustrine and other depositional environments, resulting in ages that differ somewhat from the ages of associated peat and bulk sediments (Brown et al. 1989; Regne´ll 1992; Newnham et al. 2007 ). The Chaco Canyon study is the second report of AMS dating of pollen concentrates from woodrat middens, the earlier study at Hueco Tanks, Texas, showing similar results (Hall and Riskind 2010) . The AMS ages of pollen concentrations from woodrat middens at Hueco Tanks and Chaco Canyon differ significantly from the ages on plant macrofossils. The pollen AMS ages range from 1970 14 C years older to 3360 14 C years younger than the radiocarbon age of plant macrofossils from the same middens (Table 2 ) (Hall and Riskind 2010) .
These differences in ages are dramatic and demonstrate that a single fossil woodrat midden may have accumulated over a protracted period of time and that a single radiocarbon date does not fully represent the age of all plant materials in that midden. This calls into question the validity of the methodology of disaggregating a large midden mass and applying the age of a twig to the age of the whole midden and all of its components. The lesson from the Hueco Tanks and Chaco studies is that, if one undertakes pollen analysis of midden material, one should not assume that the age of the pollen sample is the same as the age of a twig in that midden. In order to produce pollen data with a reliable chronology, each pollen residue itself should be AMS radiocarbon dated, perhaps using the methodology described above. The result will be a pollen sequence that is independently dated and that may or may not relate to the associated macrofossils.
Zea mays pollen
Pollen is abundant and very well preserved in the woodrat middens. Total pollen concentration ranges from approximately 12,000 to 111,000 grains per gram of material processed. The Zea mays pollen grains are also very well preserved. All of the grains are spherical and unbroken with only a rare exception where a grain is torn and distorted. The concentration of the Zea pollen ranges from 0.47-60.0 grains per gram of material processed, and Zea pollen percentages range (2004) and Stuiver and Reimer (1993) .
from 0.004-0.067% (Table 3) . In a few rare cases, Zea pollen occurs as a clump of 2-4 grains. During routine pollen counting, only rarely was a Zea grain encountered. The following microscope procedure was followed in order to determine the pollen percentage and concentration values of Zea. First, a routine pollen count and associated Lycopodium spike was made to determine pollen concentration (grains per gram of material processed). Using known pollen concentration values, a tabulation of spike-only across a slide allowed an estimate of the total number of pollen grains on a slide. Finally, every Zea pollen grain on each slide was tabulated at low magnification. Thus, the total number of Zea divided by the estimated total number of pollen grains on all of the slides yields the Zea percentage value from which Zea pollen concentration was also determined.
Zea pollen-grain diameters
Grain diameters were measured at x400 and x1000 using an eyepiece micrometer in which 1 increment is 2.43 mm and 0.958 mm, respectively. Zea pollen is comparatively large, distinguishing it from non-Zea grass pollen grains ( Figure 5 ). The excellent preservation of the Zea pollen resulted in a large proportion of the pollen grains suitable for measurement (Figure 6 ). Because of some grain distortion in a few cases, however, a large plastic ball was deflated and folded in the manner of some Zea grains. Comparing the diameter of the inflated ball with the new diameter in various contorted shapes provides a better sense of the significance of shape variability as related to grain diameter. As it turned out, the long diameter of a folded, distorted grain is not very different from its original diameter, based on the plastic ball method. Zea pollen grain measurements and associated statistics are presented in Table 4 .
In addition to the five Zea samples from the woodrat middens, Zea pollen grains from the Spadefoot Toad site (Pueblo II, 950-1050 AD; Windes 1993) were measured for comparison with the Archaic Zea. Also for comparison, measurements of modern Zea pollen grains from Greer Laboratories are included in the study. Overall, the older series of Zea pollen is larger than the modern or Pueblo II grains (Figure 7) .
Maize pollen measurements
Because of the swelling effects that have been reported with pollen mounted in non-silicone oil media (Sluyter 1997) , the maize grains in this study were all measured within 72 hours of slide manufacture. In the present study, modern maize pollen from Greer Laboratories was also processed, slide-mounted, and measured by the same procedure as was applied to the fossil material from Chaco Canyon. One hundred modern Zea grains were measured, yielding a mean diameter of 89.4 + 4.0 mm (1 s). Sluyter (1997) measured two 50-grain series of Zea pollen mounted in silicone oil, yielding mean diameters of 91.0 + 5.2 and 91.2 + 4.6 mm (1 s); the Zea pollen that Sluyter used in his experiment was also from Greer Laboratories. The similarity of the results above indicate that the grain diameter measurements of the early maize from Chaco Canyon in this study are valid numbers and that the prehistoric Zea grains were not affected by swelling on the slides prior to measurement.
Varieties of maize?
The size-frequency distribution of Zea grain diameters shows a great deal of variability in the oldest three samples C, D, and E, pre-dating 800 cal BC. These three pollen populations fail a normality test (Table 4 ), indicating that the pollen grains are not from a single normal population. The implication is that more than one population of Zea pollen is represented, suggesting in turn that more than one variety of maize was being grown in the pre-Anasazi cornfields. If indeed this is true, the identity and DNA fingerprinting of early varieties of maize through macrofossils from archaeological sites is a challenge. In contrast to the older material, the Zea pollen populations in the younger material postdating 800 BC, including Zea pollen from the Pueblo II site at Chaco, pass the normality test. Even so, the Puebloan maize may be a variety that differs from other prehistoric and modern forms of maize in the American southwest. A comparison of the Archaic maize pollen from Chaco Canyon with a number of races of teosinte and maize also shows significant differences. Overall, the Archaic Chaco maize pollen is much larger than the pollen grains from various races of maize and teosinte from Mexico and Central America (Barghoorn et al. 1954; Whitehead and Langham 1965; Holst et al. 2007 ). Interestingly, however, three varieties of cultivated maize from the United States reported by Barghoorn et al. (1954) , Thompson Flint, Thayer Flint, and Knobless, have pollen grains similar in size to the Archaic maize pollen from Chaco. No attempt has been made in this study to assess the systematics of maize, teosinte, and other maize relatives.
Archaic cornfield
The large numbers of Zea pollen grains recovered from the middens were likely wind-transported, dispersed from cornfields that had been planted close to the south-facing cliff at Chaco Canyon. No other origin of the large number of Zea pollen grains seems possible at this time. Modern cornfields produce modest amounts of pollen that is deposited close to the maize plants and is not widely dispersed. In a study in Nebraska, 90% of Zea pollen dispersal and deposition occurred within 25 m of the experimental cornfield (Figure 8 ) (Jones and Newell 1946) . A similar or narrower dispersal pattern should hold true for the Archaic pollen grains that are larger, hence heavier, than those in the Nebraska study.
If a cornfield was present ca. 2500-500 cal BC, it is now buried in alluvium. A summary age-depth relationship of the alluvium at Chaco indicates that the cornfield occurred at the boundary of the GalloChaco alluvial units (Figure 9 ). The Archaic cornfield may have been established on the surface of the Gallo unit alluvium prior to the deposition of the Chaco unit alluvium. The sandy texture of the Gallo unit may also have contributed to growing maize. In general, the Gallo-Chaco unconformity occurs at about three to four meters depth. The detailed stratigraphy exposed in cut banks in a specific portion of the canyon, however, may be more complex. In addition, exposures of alluvial fill in the area of the Archaic cornfield are poor and do not provide useful information on exactly where a buried cornfield could occur. Although the time span of the five AMS dated Zea records is nearly two millennia, local geomorphology may have resulted in a single alluvial surface on which a cornfield was established. Alternatively, local alluvial aggradation could have produced more than one surface, perhaps as many as three now-buried surfaces all in the same area, on which Archaic maize was being grown.
The potential for reworking of Zea grains from nearby Puebloan or Navajo cornfields was explored. Studies of surface sediments from the alluvial fill in front of CC-2 and CC-3 midden localities and from the surficial sediments on a bedrock bench at the top of the cliff above the two midden localities did not produce any Zea pollen whatsoever. Archaic archaeology in the Chaco area is poorly known (Hayes et al. 1981) . However, the Atlatl Cave site is noteworthy. It occurs a short distance, about one kilometer, from the Archaic maize pollen records. Artifacts from the cave include a fragment of a wooden atlatl, a yucca sandal, basketry fragments, cordage, Figure 6 . Size-frequency diameters of Zea mays pollen grains: modern, Pueblo II, and fossil midden samples A through E from Chaco Canyon, New Mexico; the Pueblo II Zea pollen is from the Spadefoot Toad site at Chaco Canyon dated AD 950 to 1050; the modern pollen is from Greer Laboratories.
fragments of a rabbit-fur robe, San Jose projectile points, and chipped stone debris (Mathien 2005, p. 78-84) . Maize kernels and cobs were also recovered from the site excavations, although a pollen study was not conducted. Several radiocarbon dates from the site indicate occupation ca. 950 to 450 cal BC, similar in age to the three younger Archaic Zea records A, B, and C. It is reasonable to suggest that the inhabitants of Atlatl Cave and their neighbors were growing maize on the sandy alluvial floor of Chaco Canyon.
Pollen analysis
Pollen analysis of the Zea-bearing midden samples (Figure 10) shows the same signature of desert shrub grassland vegetation indicated by the previous analyses of local alluvium (Hall 1977) and woodrat middens (Hall 1988) . This is in stark contrast to the pinyonjuniper woodland reconstruction based solely on the presence of twigs and needles in the middens, discussed in Hall (1988 Hall ( , 1997 . Reconstructions of past vegetation are best determined by pollen analysis with AMS-dated plant macrofossils providing supplemental information on floristics.
Chenopods and Ambrosia: weeds in the cornfield?
A comparison of the pollen percentages of the Zea material in this study with the published woodrat midden sequence (Hall 1988) shows some significant differences. The five Zea assemblages generally have higher percentages of Cheno-Am and Ambrosia pollen than the non-Zea material (Figure 11 ). This relationship suggests that chenopod and Ambrosia plants may have been weeds in the disturbed soil of the cornfield.
(The Cheno-Am pollen taxon traditionally includes Southwest plants from the Chenopodiaceae family and the genus Amaranthus. The Chenopodiaceae has been re-classified as the Chenopodioideae subfamily in the Amaranthaceae family. The term Cheno-Am, however, retains its validity with regard to pollen grain morphology in southwestern pollen analysis. Provisionally, the use of the term Cheno-Am is continued for now as an abbreviation of the subfamily Chenopodioideae and the genus Amaranthus, pending a re-assessment of the pollen morphology related to the new classification (APG 1998; APG II 2003; Flores Olvera et al. 2006) .) A previous study at Chaco also shows the presence of larger amounts of weed pollen in culturally related deposits. Alluvium exposed in Chaco Wash arroyo upstream from Chetro Ketl ruin has a 130-cm thick zone of Zea pollen coinciding with noticeably higher percentages of Ambrosia pollen (Chaco Wash IV pollen section ; Hall 1977) . The radiocarbon age of the zone is ca. 300 cal BC to 1000 cal AD. It is not known if the alluvial sequence incorporates a buried cultural midden or if it is a buried cornfield, or both.
Other early records of maize

Early maize: macrofossil record
The oldest known maize macrofossils are from GuilaŃ aquitz Cave in Oaxaca, Mexico, and are dated ca. 5400 14 C years BP (Piperno and Flannery 2001) , although the botanist-maize scholar Hugh Iltis points out that these ''proto-maize ears from Guila´Naquitz Cave are already far advanced'' (Iltis 2006, p. 29) . In the American southwest, the oldest maize remains thus far recovered and published are 14 maize cobs from the Old Corn Site (LA 137258) near Fence Lake, westcentral New Mexico (Huber and Van West 2005; Figure 8 . Plot of Zea mays pollen grain deposition from edge of experimental cornfield, eastern Nebraska; data from Jones and Newell (1946) ; 90% of Zea mays pollen is deposited within 25 m of the cornfield. Hall (1977), and Hall (unpublished) . The cornfields may have been located on the surface of the Gallo unit at a time prior to the deposition of the Chaco unit. Huckell 2006) . Three AMS radiocarbon dates directly on maize range from 3680 + 40 to 3620 + 40 14 C years BP. Other early records of macrofossils from the Southwest are discussed in Huckell (2006) and Merrill et al. (2009) .
In the Chaco Canyon area, an age of 2720 + 265 14 C years BP has been obtained on carbonized maize fragments at LA 18091 in the Gallo Wash mine lease (Simmons 1982; Toll 1982) ; small maize pollen, discussed below, also occurs at the site (Fish 1982) .
East of the monument boundary at Sheep Camp Shelter, maize fragments are directly dated to 2250 + 280 and 2150 + 170 14 C years BP (Gillespie 1984) . Zea pollen was not recovered from Sheep Camp or from the adjacent Ashislepah Shelter (Fredlund 1984) .
Early maize: pollen and phytolith record
Throughout the history of early maize investigation, pollen records seem to predate macrofossil records, possibly because Zea pollen grains are comparatively more abundant with a higher potential for discovery than that of macrofossils. Also, pollen grains are preserved in a number of environments of deposition, whereas macrofossils are generally found only in dry caves and rockshelters. Another suggestion has been made by Iltis (2000) that maize was originally domesticated for its sugary pith and other edible parts and not for its grain, accounting for the apparent lateness in the appearance of maize kernels and cobs in the archaeological record (Arford and Horn 2004) .
The earliest evidence for maize comes from Xihuatoxtla shelter in tropical southwestern Mexico where phytolith and starch records are dated 8700 cal BP (Piperno et al. 2009 ).
The earliest maize pollen has been recovered from cores associated with prehistoric sites along the Gulf Coast from San Andre´s and La Venta, Tabasco, Mexico (Pope et al. 2001) , although the antiquity of the pollen-bearing sediment has been questioned (Sluyter and Dominguez 2006) . Zea pollen grains larger than 70 mm diameter appear by ca. 6000 14 C years BP; smaller Zea-like grains are present as early Figure 10 . Pollen percentage diagram of AMS radiocarbon dated maize-bearing woodrat midden samples A through E, Chaco Canyon, New Mexico. Juniperus pollen percentages vary widely due of the presence of juniper twigs with pollen-bearing cones brought into their nests by woodrats; juniper twigs are a woodrat's principal diet. Because of Juniperus over-representation, Juniperus counts are excluded in the second pollen sum on which the percentages of the other taxa are based (Juniperus overrepresentation in woodrat middens is discussed in Hall, 1988) . Figure 11 . Plot of Cheno-Am versus Ambrosia pollen percentages, showing generally higher percentages of chenopod and Ambrosia pollen in maize-bearing samples (this study) compared with non-maize samples. Because of Juniperus over-representation, Juniperus counts are excluded from the pollen sum on which the above percentages are based (data from this study and Hall, 1988). as ca. 6500 14 C years BP. Prehistoric maize pollen in Costa Rica is also generally smaller than the Chaco material (Horn 2006) . Three Archaic sites dated ca. 2700-4000 years BP northwest of Chaco Canyon in the Gallo Wash mine lease area have produced maize pollen (Fish 1982) . The oldest site, LA 18103, has a stone-lined hearth or oven with charcoal radiocarbon dated 3985 + 155 and 3650 + 70 14 C years BP. The Zea pollen from the hearth is unusual for its small size. The diameters of 30 grains from the three Archaic sites were measured, with a mean of 74 mm and minimum-maximum diameters ranging from 60-90 mm. While the age is the same as the maize sample E at Chaco (this study), the small size of the Zea pollen grains is indeed unusual compared with the much larger grains in sample E that have a mean diameter of 121.6 mm and minimummaximum values ranging from 91-151 mm. The small Zea pollen from the Gallo mine lease area may represent yet another variety of maize grown in the San Juan Basin by Archaic farmers. The fossil maize pollen grains reported from Cienega Creek, southeastern Arizona (Martin and Schoenwetter 1960) and from Bat Cave, New Mexico, (Barghoorn et al. 1954) are all smaller than the Pueblo II and Archaic maize pollen from Chaco Canyon.
Summary and conclusions
(1) Two fossil woodrat middens at Chaco Canyon, New Mexico, have yielded maize pollen. Five AMS radiocarbon ages of small samples of pollen concentrate containing Zea mays pollen grains range from 3940 + 40 to 2450 + 40 14 C years BP. These dates calibrate to ca. 2500 to 500 cal BC and are among the earliest maize records from the American southwest. that the maize pollen originated from a cornfield that was planted in the canyon fill alluvium, perhaps at the top of the now-buried sandy Gallo alluvial unit. If so, the Archaic cornfield may be buried as much as 3-4 meters below the present-day surface. The early maize growers probably lived in nearby Atlatl Cave. (5) Elevated percentages of Cheno-Am and Ambrosia pollen in the maize-bearing material suggest the presence of weeds in the Archaic cornfield. (6) The lack of normality in the size-frequency distributions of the Zea pollen in samples C, D, and E suggests that more than one early variety of maize was being grown in the early cornfields. Younger Zea pollen populations have a normal size distribution but could also represent other forms of maize. (7) The disparity among AMS ages of pollen concentrates and twigs in the same woodrat midden indicates that pollen residues should be dated independently from plant macrofossils.
